970
Introduction
Primary sclerosing cholangitis (PSC) is a progressive disease resulting in liver cirrhosis followed by liver failure with a median survival of approximately 17 years after diagnosis [1] . Inflammatory bowel disease (IBD), particularly ulcerative colitis (UC) is strongly associated with PSC: approximately at 80% of PSC in western countries and at 35% in Asia [2] . There has been no medical therapy to alter natural course of PSC except for liver transplantation which is indicated at a late stage of the disease. Ursodeoxycholic acid (UDCA) decreases serum alkaline phosphatase (ALP) without clinical benefit [3] . High-dose UDCA rather increases risk of adverse outcomes [4] . Therefore, medical treatment of PSC has been eagerly awaited. Unknown etiology, the lack of an adequate animal model and the relative infrequency of the disease remain major obstacles to progress [2] . Recently normalization of ALP is shown to be associated with better prognosis in PSC [1] . In such circumstances a recent pilot study demonstrated the efficacy of antibiotics, both vancomycin and metronidazole, in decreasing serum ALP in PSC [5] . This study was designed on the concept that bacterially derived molecules from the gut showing dysbiosis is critical in the development of PSC (PSC microbiota hypothesis) [2] . Vancomycin and metronidazole were used to restore gut dysbiosis [5] .
Gut dysbiosis is observed in IBD in both UC and Crohn's disease [6] . The main cause of the dysbiosis is diet in the developed countries, namely westernized diet [7] . Therefore, a semi-vegetarian diet has been designed hoping to increase beneficial bacteria [8] . Metronidazole is routinely used in active IBD, in our practice, expecting an elimination of any potentially pathogenic bacteria [8] . Our current practice in IBD is also aiming at restoring gut dysbiosis [7] [8] . We experienced a case with PSC in which ALP was normalized by an induction therapy for the first attack of associated UC. Table 1) . On the following day, symptoms rapidly ameliorated with rapid improvement in liver function tests: ALP 326, AST 68, and ALT 103. Her past history was noncontributory. Morphological studies including abdominal ultrasonography, computed tomography and magnetic resonance cholangiopancreatography were not diagnostic. A similar episode recurred a week later. Endoscopic retrograde cholangiopancreatography (ERCP) was performed. Neither biliary stone nor abnormal pancreatobiliary junction was found. Only a part of peripheral ducts could be opacified. Cholangiogram showed unevenness of caliber indicating stricture of hepatic bile duct (Figure 1(A) ). Therefore, PSC was strongly suspected. UDCA, 600 mg/day was initiated. Colonoscopy on December 2009 ruled out an association of UC. Since March 2011, she often suffered postprandial right hypochondralgia and it occurred more often in May 2011. During that time she had an attack of cholangitis: right hypochondralgia and high fever. In addition to an elevation of ALP, AST and ALT, leucocytosis (13,200/mm 3 ) was found. Antibiotic was effective in ameliorating the symptoms. ERCP showed a progression of intrahepatic and extrahepatic biliary strictures confirming a diagnosis of PSC (Figure 1(B) ). There was a flow of pus by sphincterotomy. A plastic stent, 5 cm of 8.5 French in diameter was temporarily placed [9] . Similar attacks of purulent cholangitis were repeated four times over the following five months. Stent placement, 10 cm of 8.5 French in the right hepatic duct for 12 days was ineffective in reducing postprandial hypochondralgia. Flopropione (Cospanon®, Eisai, Tokyo), 120 mg/day, was initiated in September 2011. There was no acute cholangitis after October 2011. Even in the absence of the attack, postprandial right hypochondralgia persisted. Therefore, she took jelly with very small amounts of ordinary meals and took an analgesic on a daily basis. Diarrhea temporally appeared in August 2012 when she was 23-year-old. Sigmoidoscopy in September 2012 showed a vascular pattern with scattered redness. In November 2012, she was admitted due to abdominal pain and frequent diarrhea mixed with blood. Colonoscopic (Figure 2 ) and histological findings were consistent with UC in the form of entire colitis. Therapy for UC was initiated: sulfasalazine, metronidazole and semi-vegetarian diet (Figure 3) . Clinical and morphological remission was ascertained during hospitalization. In the absence of cholangitis there was an increase of ALP (758 IU/L) ( Table 1 ) which was gradually decreased to normal after the therapy for UC (Figure 3 ).
Case Report

Discussion
There are various peculiar features unsolved in PSC [2] . Albeit the strong association of UC in PSC, activity of both diseases is generally considered to be independent. PSC precedes UC in some case and vice verse in some case. In some case, PSC appears after therapeutic proctocolectomy for UC [2] . In the present case PSC preceded UC. ALP was increased along with attacks of cholangitis and swift normalization after the attacks. However, ALP was increased in the absence of the attacks when she manifested symptoms of UC. Gradual decreasing of ALP occurred in the present case after commencement of therapy for UC: sulfasalazine, metronidazole and SVD. ALP finally normalized in five months. Metronidazole is effective in reducing ALP Table 1 ) which was gradually decreased to normal after the therapy for ulcerative colitis.
[5]. Tada et al. reported that sulfasalazine was effective for PSC associated with UC [10] . We do not know to what extent each of the three modalities contributed to ALP normalization. Considering the variety in natural course [2] and fluctuation in ALP in PSC another possibility of spontaneous normalization of ALP [1] cannot be totally excluded. Although the disease activity of PSC generally does not correlate with the activity of UC [2] , in the present case, postprandial right hypochondralgia ameliorated to some extent along with induction of remission in UC. Therefore, there is a possibility that remission induction of UC contributed most to ALP normalization. Tada et al.'s observation [10] , improvement of PSC by sulfasalazine, also can be explained by the induction of remission in UC by sulfasalazine. Recently, Duca et al. reported a case in which infliximab induced a favorable course for 2 years in both UC and PSC [11] .
We need more experience to determine the role of these three factors mentioned above in normalization of ALP and to understand the significance of the fluctuation of ALP in PSC.
